Summary. The 
INTRODUCTION
When spermatozoa from two or more fertile males are mixed and inseminated in equal numbers, the ratio of the resulting progeny of this heterospermic, competitive insemination is often unequal. The predominance in the pro¬ portion of resulting progeny of one male over another is consistent and re¬ producible (Edwards, 1955;  Beatty, 1957 Beatty, , 1960 . Heterospermic predominance of males has been established between strains as well as between individuals within strains (Edwards, 1955) . The male which is predominant heterospermically also tends to have a relatively higher fertility than his competitors when used homospermically (Beatty, 1960;  Beatty, Bennett, Hall, Hancock & Stewart, 1969 ). An index of fertility based on heterospermic predominance was found by Beatty et al. (1969) to be a more sensitive measure than one based on the percentage of cows returning to oestrus. Differences between the fertilizing ability of spermatozoa following different storage periods were easily detected by heterospermic in¬ seminations that were not detectable by the usual methods of comparing conception rates and litter sizes (Roche, Dziuk & Lodge, 1968) . The (Table 2 ). There were no statistical differences (Dunn, Henderson & Godfrey, 1956) (Beatty, 1960 The experimental model presented here applies not only to the comparative evaluation of extenders but also has potential application to the assessment of the efficacy of different extender constituents, and handling procedures for semen, such as the rate of cooling, the temperature and rate of glycerolization, equilibration time, and methods of packaging and freezing. The methods used for handling and storage of semen may alter the rate of maturation and ageing of spermatozoa which, in turn, may affect the optimum time between insemina¬ tion and ovulation to achieve maximum fertility. Heterospermic inseminations may also be applied to determine the optimum time for insemination under specific conditions (Dziuk, 1970) .
The results indicate that, when equal numbers of spermatozoa from each male were stored in the same extender (Groups 1 and 2, (Beatty, 1957) ; thus, it has been proposed that the predominant sire is pre¬ dominant because he has relatively more live spermatozoa (Beatty et al., 1969) . Whether a sire is predominant or not can also be altered by varying the interval from mating to ovulation. This phenomenon may be explained on the basis of the rate of maturation of spermatozoa within the female tract (Dziuk, 1965) .
The level of fertility of spermatozoa increases as they pass through the epididymis (Orgebin-Crist, 1968 (Dziuk, 1965; Salisbury, 1965; Miller, Roche & Dziuk, 1969; Dziuk, 1970 (Beatty, 1960) Orgebin-Crist (1968) . The positions of the lines representing the different male-extender combinations near 12 and 36 hr after ejaculation are based on our interpretation of previous observations in these laboratories using in some cases the same males, but in all cases the same system (Graves, unpublished data; Roche et al., 1968) . The evidence at 60 hr is from the present experiment. Lines connecting these points are interpolations. Spermatozoa increase in maturity and fertilizing ability as they pass through the epididymis and spend time in the female reproductive tract and then lose fertilizing ability as they age. The spermatozoa from W males may be ejaculated in a less mature state and may then mature more slowly than the spermatozoa from males. When
